For more than half a century, regardless of its increasing importance, the effect of remittances on economic growth has not adequately studied. In this study the empirical relationship between economic growth and remittances was investigated by using an ARDL bound approach to cointegration in Ethiopia during the period 1980/81-2017/18. According to the findings of this paper the estimated coefficients of the level of remittance inflows were found to influence the economic growth positively and significantly both in the long run and short run. Moreover in order to confirm the relationship and the impact of remittances inflows on economic growth co-integration and causality tests were conducted on the macroeconomic variables data collected. The outcome of co-integration test showed that there is a long-run equilibrium relationship between real GDP, remittance inflows, human capital, labor force, rate of inflation, gross capital formation and national saving. The result of causality test also shows that there is a unidirectional causality running from remittance inflows to GDP.
INTRODUCTION
In the global economy, remittances represent one of the major international flows of financial resources. The category workers' remittances in the balance of payments best represents what economists have in mind when modeling remittances. It represent one of the most important mechanisms for the transfer of resources from developed to developing countries, and remittances are the second-largest source, next to foreign direct investment as external assistance for developing countries. Remittances can lead to reduced country risk and government debt. In addition to increasing household savings, significant remittances inflows can directly or indirectly increase the revenue base; thereby reduce the marginal cost of raising revenue. Remittances may reduce the government incentive to maintain fiscal policy discipline. They are not necessarily associated with an increase on domestic
Literature Review 2.1 Definition and concepts of economic growth
Economic growth can be defined as a positive change in the level of goods and services produced by a country over a certain period of time. An important characteristic of economic growth is that it is never uniform or same in all sectors of an economy For example, in a particular year; the telecommunication sector of a country has marked a significant contribution in economic growth whereas the mining sector has not performed well as far as the economic growth of the country-is concerned. Economic growth is measured by an increase in the increase in the country's total output or real Gross Domestic Product (GDP) or Gross National Product (GNP). The Gross Domestic Product of a country is the total value of all final goods and services produced within a country over a period of time (Pettinger 2017) .
Definition and concepts of Remittances
A remittance can be defined as the cross border transfer of funds from one party to another party. Remittances can be sent to another country through different mechanisms like a wire transfer, mail, draft, or check. Remittances can be used to cover any type of payments such as an invoice, but it's typically used to pay or assist family members back in a person's home country (Kagan and Murphy 2019) .
According to the new definition, given by IMF personal remittances is the sum of two main components compensation "Compensation of employees" and "personal transfers. Personal remittances also consist of a third item: "capital transfers between households, and Compensation of employees, which "represents remuneration in return for the labor input to the production process contributed by an individual in an employer-employee relationship with the enterprise." The definition of "personal transfers," however, is broader than the old "workers' remittances" it comprises "all current transfers in cash or in kind made or received by resident households to or from nonresident households." Therefore, "personal transfers" includes current transfers from migrants not remittance outflows, although the countries are important destinations for migrants (KNOMAD, 2017).
Theories of Remittance
In spite of the important role played by migrants' remittances, no systematic theory of remittance behavior exists and surprisingly little statistical evidence on determinants of remittances has appeared. This theoretical aspect of the literature presents several hypotheses for motivations to remit, ranging from pure altruism to self-interest and then proceeds to a model of tempered altruism or enlightened self-interest in which remittances are one element in a self-enforcing arrangement between migrant and home (Lucas and Stark 1985) .
A) Pure Altruism
Pure altruism is a theory of remittance which relies on the derived utility of the migrant from transferring resources to those who left at home; which is assumed to depend on per capita consumption. The altruistic model advances a number of hypotheses. First, the altruistic transfer increases with the migrant's income and degree of altruism. Second, the amount of remittances decreases with an increase in the recipient's income and, third, remittances should decrease over time as the attachment to the family gradually weakens. The same should happen when the migrant settles permanently in the host country and family members follow. Empirical evidence from Botswana gave support to the first prediction. A 1% increase in the migrant's wage, ceteris paribus, induced increases in remittances ranging from 0.25%, at low wage levels, to 0.73%, at high wage levels. However the correlation between remittance levels and home incomes was found to be insignificant. Thus, altruism was found to be insufficient for explaining the motivations to remit, at least for Botswana (Lucas and Stark 1985) . B) Pure Self-Interest A theory of pure self interest basically identifies three motives to remit. The first is the aspiration to inherit. Assuming that inheritance is habituated in behavior, an acquisitive migrant's motives for supporting his or her family, and particularly parents, may cover the concern to maintain favor in the line of inheritance. If this is appropriate, the larger is the degree of remittance, the larger would be the potential inheritance. A second selfinterest of the migrant in remitting home may be to invest in assets in the home area and ensure their careful maintenance. In this context, one's own family may be a particularly trustworthy agent both in selecting the specific item for purchase (land, cattle, etc.) and in maintaining the asset on the migrant's behalf Such motivations are generally the sign of a temporary migration, and signal the migrants' intention to return. Another intuitive way to think of such type of investment in fixed asset is through initiation of market exchange which reduces market imperfections and saved transaction on through non-market interpersonal agreements. For example, migrants' remittances may be viewed as repayments of loans used to finance the migrant's investments in human capital or the expenditures incurred in the course of migration (Rapoport and Docquier 2004) . Third is the intent to return home, which may suffice to promote remittance for investment in fixed capital such as land, livestock, or a house, in public assets to enhance prestige or political influence, and in what might be termed social assets-the relationships with family and friends (Lucas and Stark 1985) .
c) Tempered Altruism or Enlightened Self-Interest
The tempered altruism theory views remittances as part of an inter-temporal, mutually beneficial contractual arrangement between the migrants and their family. The underlying idea is that for the household as a whole it may be a Pareto-optimal strategy to have members migrate elsewhere, either as a means of risk sharing or as an investment in access to higher earnings streams. Remittances may then be seen as a device for redistributing gains, with relative shares determined in an implicit arrangement struck between the migrant and remaining family. The migrant adheres to the contractual arrangement so long as it is in his or her interest to do so. This interest may be either altruistic or more self-seeking, such as concern for inheritance or the right to return home ultimately in dignity. Remitting may thus cease either if the arrangement is no longer self-enforcing or if the contractual terms themselves provide for cessation of transfers at a given point in time (Lucas and Stark 1985) .
Research Methodology 3.1 Data Type and Data Source
In order to undertake the study the researcher has relied on secondary data sets which were collected from different sources. The data for real GDP per capital, labor force, gross capital formation, rate of inflation, and domestic saving rate was collected from National Bank of Ethiopia, whereas the data human capital and remittance inflows was obtained from World Development Indicators data base.
Specification of the Model The Long Run ARDL Model
To examine the existence of the long run relationship between the variables the following version of ARDL model is used.
Where; RGDP=Real GDP per capital, HC=Human Capital, REM=Remittance inflows, LF=Labor Force, GCF= Gross Capital Formation, NS=National Saving, RI= Rate of Inflation, represents parameters to be estimated, ln represents natural logarithm, t is the time period considered for the study, and U represents the error term.
Data Analysis
Once the data was collected and the model is clearly specified the next step is to analyze the data. In order to analyze the data systematically the researcher has used Eviews 9 software. The reason for the selection of this software was the flexibility and comfortableness for tabulation, graphing and data generating process.
Estimation Strategy
In order to estimate the model the researcher has followed six steps i) the test of stationarity of the individual series in the regression model is undertaken to determine the order of integration of the variables, ii) the ARDL bound Test of Cointegration is undertaken to establish existence of a stable long-run equilibrium relationship among the variables in the model and iii) the estimation of the parameters of the model in equation 3.1, iv) diagnostic tests were undertaken to ensure that there is no problem in the residuals from the estimation of a model, v) Granger Causality Tests were undertaken to know the direction of causality, and Vi ) Stability tests were undertaken to know whether the parameters in the model are Stability or not.
Data Analyses and Discussion of Empirical Results

Results for Unit Root Test
One of the most important steps for applying an ARDL model was to perform stationarity test. This is a test which helps to avoid the crashing of ARDL model application as a result of the non-stationarity of the data. It enables to identify the order of integrated level of the variables, so that there will be no spurious regression. The results from ADF test can be discussed below. -2.612874 -3.200320 -1.611339 *** Source: Own computation Note: *, **, *** shows that the variables are significant at 1%, 5% and 10% respectively.
As it was shown table 4.2 variables like lnHC, lnREM, lnLF and lnGCF are non-stationary at level and become stationary after taking first difference. This implies that these three series are integrated of order one, i.e. I (1), while lnRGDP, RI, and NS are stationary at level, i.e. I (0). In general as it was shown in the table, since the order of integration of all the variables is not same, the mixed results obtained from the unit root test justify using ARDL technique to estimate the long-run and short-run relationship among the variables under investigation.
Results for Bound Test of Cointegration
One of the major ways to test for cointegration and causality in ARDL modeling approach is the Bound Test for Cointegration. This model was developed by Pesaran et al. (2001) and can be applied irrespective of the order of integration of the variables (irrespective of whether regressors are purely I(0), I(1) or mutually cointegrated). As it was shown in table 4.2 Since the results from Pasarian F-statistic critical values of 8.022690 are greater than the Pasarian upper bound critical values at 1% the null hypothesis of no cointegration has been rejected and the existence of the long run relationship between the variables has been assured. In addition to the Pasaran critical value tables, since the Narayan critical value are less than the F-statistic critical values the existence of long run relationship between the variables is further ensured.
Estimation Results of the Long run ARDL model
Once the existence of the long run relationship between the variables is identified the next step in ARDL model is to estimate the long run coefficients. The regression results for the ARDL model (2, 3, 3, 3, 0, 2, 3) selected by Akaike Information Criteria (AIC) can be given in 0.000000 Source: Own computation Note: *, ** shows that the probability values of the coefficients in the parentheses are significant at 1 percent and 5 percent respectively.
As it was shown in table 4.3 the R-squared of the model tells us that 99 % of the variation in real GDP is explained by all the independent variables included in the model. Since the F-statistic probability is very significant the model is nicely fitted.
In this study as it was expected and as theoretically stated by many scholars human capital measured by secondary school enrollment is found to have positive and statistically significant impact on economic growth measured by real GDP. Other things remaining constant a one percent increase in human capital will result in an increase in economic growth by 21 percent.
The level of remittance inflows, which is the main variable for this study, is found to have a positive and statistically significant impact on growth. Holding other things constant when the remittance inflow measured as a percentage share of GDP increases by one percent economic growth is likely to increase by 10 percent.
Like human capital and remittance inflows labor force is also found influencing economic growth positively and significantly. Due to the reason that Ethiopian economy is agrarian in nature and the majority of the population is employed in rural area it is likely that labor force participation influence output by increasing agricultural productivity. A one percent increase in labor force participation will increase the output growth by 37 percent.
Another most important variable which is expected to explain economic growth and employed in this model was the gross capital formation (investment). As it was theorized by Neo Classical economists an increase in investment will result in an increase in output and the growth in output will result in further investment. In this study when gross capital formation increases by one percent, economic growth increases by 22 percent holding other things constant.
Estimation Results of the Short Run and Error Correction Model
After the long run model is clearly specified and the effect of the regressors on the regressand is clearly interpreted what comes next is the estimation of the short run coefficients along with the short run Error Correction Term (ECT). Thus the ECT shows the short run dynamics of the model beside with the long run adjustment.
In theory the lagged values of ECT has to be negative and statistically significant so that it is good to have an adjustment towards the long run equilibrium. As it was shown in table 4.4 the lagged values of the ECT is negative and statistically significant. The size of the error correction term in this model is about -0.828653 and this shows that about 82% of the deviation from the long run equilibrium is corrected during each year.
When we compare the results of the long run and the short run coefficients except for national saving (NS), labor force (lnLF) and gross capital formation (lnGCF) the results for the other variables are consistent with the long run estimates.
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Like the long run model in the short run remittances are also found to have both positive and statistically significant impact on growth. A one percent increase in remittances can lead to an increase in economic growth by 3.6 percent.
In the short run model, like the long run human capital is also found to have a positive and significant impact on output growth. This is due to the fact that the more the people acquire education, the more they become experienced and the more there experience increases the more their productive capacity will be. Other things remaining constant the short run coefficient for human capital tells us that when school enrollment increases by one percent economic growth increases by 17 percent.
In the short run saving is found to have a positive and statistically significant impact on real GDP. A one percent increase in the domestic saving rate would account for 0.0002 percent increase in the growth rate of an economy. The major reason why saving becomes unexpectedly insignificant in the long run in our model is for the reason that the country has no sufficient high rate of domestic saving, it would need the external saving which makes it exposed to the uncontrollable risk from the world economic crisis. Low saving rates have generated a severe current account deficit in country by creating the saving investment gap. As a result internal saving could not meet the demand for investment, so the government has to borrow money to absorb the scarcity of internal saving. As the dependence on external saving increases, the risk exposure from currency and economic fluctuation also increases. At that time, the country will continually lose a lot of capital reserve and eventually failed to maintain the financial stability in the long run (Rasmidatta 2011) .
The other variable for which the estimated short run result differs from the long run result is the gross capital formation (lnGCF). This variable becomes insignificant and its lagged value which is d(lnGCF(-2)) becomes negative and significant in the short run. The insignificance of the gross capital formation in the short run was because of the reason that it depends on saving which plays an important role in economic growth, allowing for more capital to be available for future production, so that the rate of economic growth can rise. But the existence of low level of domestic saving rate and the level of economic activity will result in volatility of investment causing it to fluctuate in the short run (Rittenberg 2012) .
When we see the short run estimated coefficients of the labor force (lnLF), the lagged value of this variable, which is d(lnLF(-1)) becomes negative and statistically significant at five percentage. According to its lagged value estimates, when labor force increases by one percent the growth rate of an economy decreases by 68 percent. This negative result in the short run is because of the reason that at the early stage; the economy consists of the majority of the young population which is characterized by more dependence and less productivity.
Model Diagnostic Tests
Once the long run and the short run coefficients are estimated the next most important step in any model is to undertake the model diagnostic tests on the estimates of the residual of the ECM model. Diagnostic checks are crucial in this analysis, because if there is a problem in the residuals from the estimation of a model, it is an indication that the model is not efficient, such that parameter estimates from such model may be biased. Results The results show that the residual from the error correction model is normally distributed because the P-value of the series, which are represented in our case as figures in parentheses, was insignificant. The null hypothesis of no serial correlation as confirmed by Serial Correlation LM Test cannot be rejected since the test statistics are also not significant. The test also confirms the absence of heteroskedasticity using both the Breusch Pagan-Godfrey (BPG) heteroskedasticity and ARCH tests. The Ramsey RESET test also indicates that there is no specification error in the model, hence indicating that the model is well behaved.
Granger causality test
A Granger Causality test is a test which enables us to identify the direction of the causality from where the lagged values of one variable in the past or present causes the future and; where the present and the future value responds to the cause in the past. Since the associated probability value of 0.0247 is less than 5% we reject the null hypothesis of LNREM does not Granger Cause LNRGDP and we can definitely conclude that there exists a uni-directional causality running from remittances to economic growth. On the other hand since the probability value for the null hypothesis of LNRGDP does not Granger Cause LNREM is greater than 5% we fail to reject the null hypothesis and conclude that there is no causality running from LNRGDP to LNREM.
To sum up the results from the causality test of the model for the period under investigation shows that an increased inflow of remittance services can lead to an increase in economic growth of Ethiopia, while the increase in economic growth cannot lead to an increase in remittance inflows at the same time
Stability Test
In addition to the diagnostic tests, in order to guarantee the goodness of the model; we used cumulative sum (CUSUM) and CUSUM of squares tests of structural break for the long run relationship equation and we found that there were no structural breaks as it was seen in the model. Since the cumulative sum and the cumulative sum of squares of the residual lies in between the two critical lines, the parameters are stable. 
Conclusion and Policy Recommendation 5.1 Conclusion
In this study the empirical relationship between economic growth and remittances is investigated by including some of the explanatory variables like human capital, level of remittance inflows, gross capital formation, labor force, rate of inflation and national saving. By using the ARDL approach we have analyzed the effect of remittance inflows on economic growth for the period 1980/81-2017/2018.
The results of the econometric analysis have indicated that there is a long run relationship between economic growth and the explanatory variables. In line with the theoretical foundation Human capital proxied by secondary school enrollment is found to have a positive and significant effect on economic growth both in the short run and long run.
Labor force and gross capital formation are found to have a positive and significant impact on economy in the long run. In the short run, however due to the fact that the majority of the population are characterized by dependency and there is low saving rate in an economy the two variables have not contributed to the growth of an output.
Findings that emerge from this study also reveal that remittances have a strong and statistically significant impact on economic growth of Ethiopia. According to the findings of this paper the estimated coefficients of the level of remittance inflows has influenced the economic growth positively and significantly both in the long run and short run.
In general, as it was expected and in line with the theories from the literature review depending on the size of the economy and level of management associated with it, in addition to the traditional source of growth factors; remittances can be seen as a powerful tool in boosting the economic growth of countries like Ethiopia.
Policy Recommendations
Some of the policy implications of the study are jotted as follows:- Policies that increase the educational quality and coverage by facilitating the accumulation of human capital, making educational potential less dependent on personal and social circumstances has to be designed by government; so that the income obtained from remittance inflows can be used for human capital investment which is considered as an input for growth.  The government has to expand opportunities for current and future workers by creating a well developed and organized financial system that are more competitive in nature and responds to the needs of the migrants. The more competitive financial system will reduce cost of remittance by diverting the remittance flows from the informal sector to the formal sector, and thus raise the volume of remittance available to various households.  The government has to work towards pulling remittances for capital market access of financial institutions or Countries.  Policies that enable us to monitor, analyze and give projection of remittance inflows to developing retail payment systems for remittance transfer has to be implemented by the concerned body. 
